ch.pas

c2é

crl

ctl

ct ~ call fesd cable ocost

technology = copper2é
*ugd_copper = ucC
‘bur_copper = bc
‘asr_coppar =~ ac
*ugd_fiber ~ uf
*bur_fiber - bt
‘aac_fiber - af

pct_ugd - pct_uqd
pct_bur - pct_bur
pct_aer = pct_aer

= {uc * ag ugd cop ¢ bc * aag _bur _cop ¢+ ac * ag_aex cop
v uf * a0 ugd £ib ¢+ bf ¢ sc_busx £ib + af * ao_aer_fib)
feeder_distance + tmp)

= call feed osble ooat {cable.pas}
pass variables:
lines - 124
density - dansity )

technology = copper2d
*ugd_copper = uc
‘bur_copper - be
*aer_copper - ac
*ugd fiber =~ uft

‘bur_tlber = bt A
‘aer_fiber -~ af

pcot_ugqd = pct_uqd

pct_bur = pct_bur

pct_aer = pct_aar

- {uc * a0 _ugd cop + bc * aa_bur_cop + aC * a0_sex_cop
ut ¢ ac_ugd £ib ¢+ bf * ac_bur fidb ¢+ 4f * so aer fib)
tesdor_distance + tmpl

. -

= call feed cable oost (cable.pas)

pass varisbles:

tines - 1cd
density ~ density
tachnology -~ t_1
*ugd_copper ~ uc
*bur_copper - bc
‘asr_copper = ac
*ugd_tiber =~ uf
*bur_fiber = DI
saer_tiber -~ sf

pet_ugd - pct_uqd
pet_bur - pct_bur
pct_ser = pct_aer

« {uc * so_ugd cop ¢+ DC * 20 bur Cop ¢+ AC * aQ_asx_cop
+ uf * aa ugd fib ¢+ bf ¢ ac_bux_fib + af * so_ser_£ib)
* feasdor_distance ¢+ tep?

{cable.pas)

pass variablesy
iines - it

1

tech.pas

density =~ density
technology = fiber
‘ugd_copper = uc
*bur_copper ~ bce
*aer_copper = ac
*ugd_fiber =~ uf
‘bur_fiber ~ bf
*aer_fiber ~ af

pct_ugd - pct_uqd
pct_bur = pct_bur
pct_aer - pct_aer

ct =~ {uc * ag ugd cop * bc * ac_bur_cop ¢+ ac * ac_aser_cop
v ul * ao_ugd £ib ¢+ bt * ac_bur_fib + af * ac_aer_fib)
¢ lfeeder_distance ¢ tmpl

technology =~ copper2b

it (c24 < c26)

or (feeder distance + SA array{l}.HaxDistance > copper_gauge xover) then
technology = copper2d -

end it

It (et < ming c24, c26))) {global . pasy
or {leader_dlstance ¢ SA_array{i).HaxDistance > max _copper dlstance
or (feeder_distance > copper_tl_xover) then - -

technology = t_1
end it

i {ct < min( min{c24,c26), cti})

og (fesder dlstance > t] fiber xover) then
~ §echnology = fiber

and It

SA_arsay(i).feeder_technology - technology

tt technology - fiber then
SA_arfay(i].tiber_tarminal coust = call fiber_terminal_cost fn
pass variables: -
lines = SA_arrayli).linea / Fliltactor
distance « feeder_distance
density =« SA_acray(l].densicy
*n2016 - n2016

{terminal . pas)

*n6l12 - n612
*n9é -~ nd%6
*n2d = n24

pct_ugd = pct_ugd
pct_bur = pct_bur
pct_aer = pct_aer

SA_array{1}.n2016 ~ n2016
SA_arcayii).né72 - n672
SA_array(i).n% ~ n%¢
SA_srrayi{i}.n24 ~ n24

ité



tech. pas

elself technology = t_1 then

SA_array(i}.tl_terminal_cost = call tl _temminal ocost_fn {tesminel.pas)
pass varlables:
1ines = SA_array(i}.linas / FlllFactor

*ncdé = ndé
‘nc24 « n24
SA_array{l]).ncdé = n9¢
SA_array{l).nc24 - n4
n2016 ~ 0
n§?12 = 0
else { technology is analog |}

SA_array(i}.interface_cost - tap)
{ Add in switched DS! line terminals )

{f (technology =~ copper2é) or (technology = copper2d)} then
SA_arrayli}.tl_terminal_cost = SA_arrayli}.tl_terminal_cost
¢ call tl_tesrminal oost_fn (lerinal.pas)

pass variables:

1ines = (SA array(l).SwitchedDsl

. lA‘zrrAylll.SpclAccoloDSl) L ¥4

‘ncté - adé

‘nc24 - nl2d

SA_arrayli}.nc96 = SA _array{i).nc96 ¢+ n%6
SA_array{l).nc24 = SA_array{i}.nc24 ¢ a4
n2016 =~ 0
né?2 = 0
n96 « 8A arrayf{i)].nc¥é
n2d4 = SA_arrayll].nc2d

end if

end 1[I

"7

lotdiv.pas

lotdiv,pas

the only procedurs used ocutaids this module Is lot_divide

prooedure lot_divide
passed variables:
nusber_of_lots
var N8_lots
var tW_lots

local constatns:
two - 2

local variables:

i

waste

alnwaste

HS_try s
EW_try .
NS_try d

sqnl

sqre?

{ This proceduse minimizes wvasted lots within a square microgrid, subject
to the constralint that lots have leagths no mosre than twice their widtha,
It raturns the "optimal® number of lots In the NS and EW direction. |

NS_lots = one
EW_lots = one

{f thumber_of_lots > ona) than
mre2 - sqrt{two)
wasts = nuaber of_ lots
ainwaste =~ number_of_lots
sqni » sqrt(number_of_lots)
tor | =~ round{sqnl / aqrt2} to round{aqnl) + 1

{ Check from square root of number of lots/2 to square |

| root of number of lots. This Quarantees that max ]
{ length - width ratfo 13 po more than 2. ]
EW_try ~ |

NS_try d = number_of_lots / EW_try
N3 _try = round{N3_try_d)
waste = M3_try * EW_try - number of_lots
it (waste < 0) then waste = nusber_of_lots
it {wsste <~ minwsste} then
minwaste ~ waste
EW_lots « round{EW_try)
N3_lots -~ round(N3_try)
end Lt
next

else




oidiv.pas global.pas — data structures

£W_lots = round(l) global.pas

HS_lots = round{l)
oend 1f

Data Structures

typa divector = array{)..4] of double
{dvector = acray(l..4] of integer
)

490 = srray[l..50) of double
ds0_ptr ~ ~d50

divector_ptr = “dévector
Ldvector_ptr - “ldvector

stringd -~ string(B)
stringt - stringl4)
stringl2 = stringfl2)

techtype = (copper2é, copper2t, t_1, flber) s

) d50x50 = array{l..50,1..50) of double ’
150%30 - array{l..50,1..%0} of lntequr

d%0x30_ptr ~ ~d30x50
15050 _ptr ~ ~150x50

type GridRecordType - record
nrow, ncol it inteqer
MicroGridNS, HicroGridEW : double
cnl, cyl,
cn2,cy2,
cnld,cy)d,
cxd,cyd 1 davactor
qthalLlnon, glouseholds, gbuslnessilnes, gPrivatelines, gSpuciailines tnteger
LowerleftX, LowsrlLaftY, UpperRightX, UpperRightY : double
Households, Buslines 1 array{l..3%0,1,..50} of integar
SwitchX, SwitchY  double
quadrant : integer
DepthToBedrock 1 double
Hardness : stringd
Sofitexture 1 atringd
HatesTh : double
HinSlope : double
HaxSlope : double
i c8g 1 stringl2

end

CoordinateRecordType - record
OriginX, OriglnY, refearence_latitude : double

end

tl « reacord
CableSize : integer
CostUqgd : double
CostBur 1 double
CostAer : double

snd

tl_ptr - “cl
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lobal.pas — data structures

t2 -~ record
sizre 1 integer
CostBur 1 double
CostAer : double
CoatUgd : double

and

t2_ptr » ~t2

t3 = record
size 1 integer
CostUgd : double
CostBur : double
CostAer 1 double

end

t)_ptr = “tJ

td = 1)
ti_ptr « “td

t7 = record
NumLines : integer
Cost i double

end

t1_ptr = ~t?

t8 = record

density : double
FeedUgd : double
DistUgd double

t
!
1
FesdBur : double
3
!
1

Disthur double
FeedAer : double
DistAer double

end

th_ptr = “t8

t9=t$

t9 _ptr = “t9

tl0 - t#
t10_ptr - “ti0

tl} = record
DuctCap t integer

HormalCost 1 double

SoftCost 1 doubla
HardCost ¢ double
end
tll_pts = “til

ti2 = record
density t doubla

ManholeSpacing ¢ double

and
t12_ptr = “ti2

tl} - record

s

global.pas — data structurcs

density : double
UgdPct t double
Burfct 1 double
Aesrtct + double
snd
t1d_ptr « "tid

titexl)
tid_ptr -~ “tld

t13=t1)
t1S_ptr - “c13

tlé = record
density : doubls
Feedfilifactor : double
DistFillFfactor : double

end

t16_ptr="tlé

t22 - record
tenture 1 stringd
impsct : integer
end
t22_ptr="t22

t2)=racord
deasity : double
bur_share | double
uQd_share 1 double
aser_share 1 double

end

t2),per=-12}

3
InticType = i(primary,secondary)
GasugeType = {919, Q22, 924, 926)

SARscordtype = record

numsbar_of_SAls 1 integer
TypeOLSAl 1 srcayll.
x 1 divector
y t divactor
SAl_lines : divector
Switchx t double
Switchy ¢ double
households 1t doublae
lines 1 doubla
Restines t double
BusLines 1 double
SpciAccessilines t double
SpclAccessDs) i double
SwitchedD3) ¢ double
Grid_Distribution_Cost : double
HaxDistance t double
n2016, n622, n%6, n2¢ 1 Integer
nc¥6, nc2d 1 integer

.4) of IntfcTypo

122




Lal.pas — data structures

pe

ype

snc96, snc2d + Integer
tiber_terminsl_cost + double
ti_terminal_cost t double
secondary tterm_cost 1 double
interface_cost + double
drop_cost t doubls
nid_cost 1 double
drop_terminal_cost 1 double
teader_technology 1 techtype
grid_tine_teet 1 double
1ink_line_faet t double
grid_drop_feet 1 double
donlrty 1 double
DepthToBedrock 1 double
Hardness : stringd
soiiTexture : stringd
HaterTb : double
MinSlope 1 doublae
Hax$lope 1 double
DistToSwitch i double
subfesder_try : double
subfeeder_coord : double
quadrant 1 integer
ugd_cable ¢ double
bur_cable ; double
aer_cabls i doubla
ugd_structure : double
bur_structure + double
ser_structure 1 double
HanhoieCost : double
1ines_served : double
[of :1¢3 : stringl2
snd

SARscordType_ptr - ~SARecordType
GridaacordType ptr = “GridRecordType

glsarray = ARRAY {1..8000) OF double

qlracray = ARRAY [1..0000) of SARecordType ptr

glsarray ptr = “glsarray
glrarray_ptr = “glrarray

48000 « arrayil..8000] of double
18000 = array{l..0000] of lnteger
b8000 -»Arruyll..lOOOl of boolean

98000_ptr - ~d6000
18000 _ptr =« ~18000
b8000_ptr - ~b8000

de8000x9000 - arrayll,. 8000} of d8000_per
d8000x8000_ptr - ~de 0000000

48000 = array{l..0000) of double;

18000 = arrayl{l..0000) of inteqers

bB000 ~ array{l..8000] of boolesn)

in

type

global.pas — data structures

d8000_ptr - ~d8000;
19000 ptr ~ ~10000,
b8000_ptr - “b8000;

d0000x8000 = accay{l._8000) of d8000_ptr;
d8000x8000_ptr ~ ~d8000x8000;

dé = array(l..4) of double;
14 « array{}..4} of integer;
b4 = srray(l..4) of boolean;

di_ptr = “déy
14 ptr - “1 4y
bd_ptr = “bd;

dixd = array{)l..4} ot d4_ptry
dixd_ptr = ~dixd4;

3]
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